Introduction {#section3-2055116915626847}
============

Cementoblastoma or true cementoma is a rare benign mesenchymal odontogenic tumor arising from cementoblasts. This tumor is characterized by the formation of an expansive mass of cementum-like tissue intimately associated to the root of a tooth.^[@bibr1-2055116915626847],[@bibr2-2055116915626847]^ In humans, the cortical expansive action of the cementoblastoma has been occasionally associated with low-grade intermittent pain. Radiographically, the cementoblastoma is observed as a well-defined radiopaque mass surrounded by a radiolucent uniform halo, corresponding to the space of the periodontal ligament. Surgical excision, including extraction of the affected tooth is indicated to avoid its recurrence.^[@bibr3-2055116915626847][@bibr4-2055116915626847]--[@bibr5-2055116915626847]^ This case report presents the clinical, radiographic and histological findings, as well as the surgical approach for excision of a cementoblastoma in a 10-year-old castrated male domestic shorthair cat.

Case description {#section4-2055116915626847}
================

A 10-year-old castrated male domestic shorthair cat was referred to the Dentistry and Oral Surgery Service of the Matthew J Ryan Veterinary Hospital of the University of Pennsylvania for evaluation of a gingival mass discovered as an incidental finding during a wellness examination 1 month prior to presentation. No obvious signs of oral discomfort were reported. A biopsy performed prior to presentation showed no evidence of malignancy. An odontogenic tumor was suggested at that time.

No previous pertinent medical history was reported, and the patient was not receiving any medications at the time. Physical examination, complete blood count and serum biochemistry profile revealed no abnormalities. Given the previous histopathology results, further staging was not pursued.

An approximately 1 cm in diameter, raised, erythematous, firm, ulcerated gingival mass was observed on the buccal aspect of the left maxillary third and fourth premolar teeth ([Figure 1a](#fig1-2055116915626847){ref-type="fig"}). Moderate discomfort was noted on palpation of the mass during the awake oral examination. Gingivitis and calculus accumulation were more evident on these teeth when compared with the contralateral maxillary premolar teeth.

![(a) A 10-year-old domestic shorthair cat presented with an erythematous, firm ulcerated gingival mass on the buccal aspect of the left maxillary third and fourth premolar teeth (teeth 207 and 208). (b) The corresponding intraoral dental radiograph showed a well circumscribed, radiopaque mass (arrow) affecting the interproximal region between teeth 207 and 208; some tooth resorption and loss of the periodontal ligament space (arrowheads) are evident around the mesiobuccal root of tooth 208](10.1177_2055116915626847-fig1){#fig1-2055116915626847}

The cat underwent general anesthesia for periodontal probing, dental charting, intraoral radiographic assessment and excision of the gingival mass. A left maxillary nerve block was performed for augmented pain control, using 0.4 ml (0.26 mg/kg) bupivacaine (Marcaine; Hospira). Periodontal probing of teeth adjacent to the gingival mass showed moderated build up of dental calculus and gingivitis. Periodontal pockets or malocclusion were not observed. The rest of the oral examination was unremarkable. Dental radiographs showed a well-defined mineralized mass at the alveolar margin overlying the distal aspect of the left maxillary third premolar and the mesial aspect of the maxillary fourth premolar. Some tooth resorption and loss of the periodontal ligament space were noticed ([Figure 1b](#fig1-2055116915626847){ref-type="fig"}).

The oral cavity was rinsed with chlorhexidine gluconate 0.12% solution prior to the mass removal. Then, a rim excision was performed, including 5 mm normal-looking tissue away from the gross and radiographic margins of the mass. A full-thickness incision was made with a \#15 scalpel blade. Alveolar and buccal mucosa was raised with a periosteal elevator to expose the underlying bone. Osteotomy of the maxilla was performed with a long \#700 carbide bur in a sterile high-speed dental handpiece, taking care not to enter the nasal cavity or the infraorbital canal. The bony tissue was irrigated with sterile saline solution during the osteotomy.

The specimen was separated from the maxilla. Remaining root tips of the third and fourth premolar teeth were extracted using a winged dental elevator. Sharp alveolar bone edges were smoothed with a \#22 round diamond bur, which was also used to debride the apical area of these sockets. Afterwards the wound was first rinsed with 0.12% chlorhexidine and then rinsed with sterile saline. A buccal flap was sutured to palatal mucosa with 5-0 poliglecaprone 25 (Monocryl; Ethicon) in a simple interrupted pattern ([Figure 2](#fig2-2055116915626847){ref-type="fig"}). The cat recovered from the anesthesia uneventfully. Intravenous fluid therapy was maintained for the first 12 h after the surgery, at which time the cat ate soft food and drank water. Postoperatively, amoxicillin-clavulanate (62.5 mg PO q12h for 7 days; Clavamox \[Zooetis\]) was given orally, while buprenorphine hydrochloride (Buprenex; Reckitt Benckiser) (0.01 mg/kg SL q12h for 5 days) and robenacoxib (Onsior; Novartis) (1 tablet orally q24h for 3 days) were given to provide postoperative analgesia. Chlorhexidine gluconate (Oral Health Tooth Gel; Crosstex) was applied on the oral cavity twice a day for 2 weeks for antiseptic purpose, while soft food was maintained for the same period of time, until the surgical wound healed properly.

![(a) Buccal and (b) ventral views to the left maxillary area in a 10-year-old domestic shorthair cat. A surgical marker pen was used to outline the planned incisions. (c) Intraoperative view of the affected area after excision of the mass. (d) Closure buccal flap was sutured over the wound, using an absorbable monofilament in a simple interrupted pattern. (e) A postoperative intraoral radiograph was obtained, showing the affected area after rim excision (arrowheads), the left maxillary second premolar (arrow) and the zygomatic arch (asterisk). (f) The excised tissue was submitted for histopathological assessment. The asterisks show some intact roots of the third and fourth premolar teeth. Remaining root tips were extracted following excision of the mass. Because this was a clean-contaminated procedure, no surgical drapes were used. However, aseptic technique, including disposable synthetic or reusable cloth drapes may be used to minimize contamination^[@bibr6-2055116915626847],[@bibr7-2055116915626847]^](10.1177_2055116915626847-fig2){#fig2-2055116915626847}

Histopathological examination showed proliferation of mineralized eosinophilic material with multiple, irregularly placed lacunae and reversal lines ([Figure 3](#fig3-2055116915626847){ref-type="fig"}), reminiscent of cementum, between the two premolar teeth. The mass was adhered to the distal root of the left maxillary third premolar near the cementoenamel junction, contiguous with and focally replacing the normal cementum layer. The periodontal ligament region was expanded by the mass. The mass extended from the periodontal ligament region into the overlying gingiva, forming a well circumscribed lesion. Histopathology confirmed complete removal of the mass. No recurrence of the tumor was noted by the owner 6 months after surgical excision.

![(a) Photomicrograph of the submitted specimen showing proliferation of mineralized eosinophilic material (asterisk) that expands the gingiva (arrowheads) (×4 magnification, hematoxylin and eosin). (b) There are multiple irregularly placed lacunae (arrowheads) and reversal lines (arrow) (×20 magnification, hematoxylin and eosin). (c) The mass is focally adhered to a tooth root near the cementoenamel junction (arrowhead), contiguous with the normal cementum layer (arrow) (×4 magnification, hematoxylin and eosin)](10.1177_2055116915626847-fig3){#fig3-2055116915626847}

Discussion {#section5-2055116915626847}
==========

Odontogenic tumors have been rarely reported in cats. They include the peripheral odontogenic fibroma, ameloblastoma, ameloblastic fibroma, amyloid-producing odontogenic tumor and feline inductive odontogenic tumor.^[@bibr8-2055116915626847][@bibr9-2055116915626847]--[@bibr10-2055116915626847]^ Odontogenic tumors may be locally invasive; however, the metastatic potential is low. Local recurrence after surgical excision is dependent on the type of tumor.^[@bibr2-2055116915626847],[@bibr11-2055116915626847]^

Cementoblastoma or true cementoma is considered to be a benign odontogenic neoplasm originating from the tooth mesenchyme.^[@bibr2-2055116915626847]^ This is a rare neoplasm in animals, with few reports in horses, hamsters, a bovine, a Dama gazelle and a red deer.^[@bibr12-2055116915626847][@bibr13-2055116915626847][@bibr14-2055116915626847][@bibr15-2055116915626847][@bibr16-2055116915626847][@bibr17-2055116915626847]--[@bibr18-2055116915626847]^ In people, cementoblastoma is also a rare neoplasm that affects males more often than females, with the mandibular first molar the most commonly affected tooth.^[@bibr3-2055116915626847]^ It may involve deciduous and permanent teeth, affecting people aged between 8 and 44 years.^[@bibr19-2055116915626847],[@bibr20-2055116915626847]^ In animals, owing to the scarcity of reports, there are no statistical data.

In people, although more frequently found in the permanent molars, the cementoblastoma has also been reported in impacted or unerupted teeth.^[@bibr3-2055116915626847],[@bibr18-2055116915626847]^ The reason for the molar teeth predilection in people is unknown. In animals, this pathological condition has been described on incisor, premolar and molar teeth.^[@bibr12-2055116915626847],[@bibr15-2055116915626847],[@bibr17-2055116915626847],[@bibr18-2055116915626847]^

Cementoblastoma can be associated with intermittent pain due to the progressive expansion of cortical bone in the area of involved teeth.^[@bibr2-2055116915626847]^ Although no signs of oral pain were reported before the initial physical examination, discomfort was evident during palpation of the site. The greater amount of calculus accumulation on teeth of the upper jaw affected by the neoplasm may be related to a reduction of masticatory action on that side of the mouth as a result of pain.

Although cementoblastomas are considered to be benign tumors, complete excision of the neoplasm is recommended, including the affected teeth, by means of a peripheral osteotomy to prevent tumor recurrence. ^[@bibr3-2055116915626847][@bibr4-2055116915626847]--[@bibr5-2055116915626847]^ In people, tumor recurrence occurred between 4 and 24 months when the affected tooth or teeth were not included in the surgical excision.^[@bibr3-2055116915626847],[@bibr21-2055116915626847]^ As the previous biopsy report suggested an odontogenic tumor, a rim excision was recommended in the present cat. This technique allowed preservation of the integrity of the nasal cavity, the infraorbital canal and the dorsal portion of the maxilla without causing any cosmetic concern. As reported previously, rim incision is a suitable surgical technique for odontogenic tumors.^[@bibr21-2055116915626847][@bibr22-2055116915626847]--[@bibr23-2055116915626847]^

Radiation therapy has been used for other types of odontogenic tumors in cats (inductive fibroameloblastoma and amyloid-producing odontogenic tumor) as an adjuvant in cases where the neoplasm could not be completely excised;^[@bibr18-2055116915626847]^ however, there are no scientific reports regarding the use of radiation therapy for treatment of cementoblastoma in animals.

Radiographically, the appearance of cementoblastoma corresponds to a densely radiopaque mass attached to the apical or lateral aspect of the root. Tooth resorption and obliteration of the periodontal ligament space, as well as a surrounding radiolucent halo and sclerotic margins, can be observed.^[@bibr2-2055116915626847],[@bibr4-2055116915626847],[@bibr24-2055116915626847]^ Dental radiographs permitted the initial approach to the mass in this case; however, the value of this diagnostic imaging technique is limited because the overlap of anatomic structures results in poor highlighting of the radiographic features of a cementoblastoma. More advanced imaging techniques such as computed tomography scan may provide better anatomical detail and structural resolution by avoiding superimposition of dentoalveolar structures.^[@bibr25-2055116915626847],[@bibr26-2055116915626847]^

Histologically, the main characteristics of cementoblastomas are the presence of abundant mineralized material with cores of bland spindle-shaped cells and occasional cementoblasts.^[@bibr2-2055116915626847],[@bibr13-2055116915626847]^ A major differential diagnosis for cementoblastoma (true cementoma) includes cemento-osseous dysplasia, which is referred to as a reactive, non-neoplastic lesion characterized by a periapical fibro-osseous proliferation that contains variable amounts of cementum or bone.^[@bibr2-2055116915626847]^ Late-stage, sclerotic cemento-osseous dysplasia lesions have been described; however, they are usually smaller and not symptomatic for the patient unless they become necrotic and secondarily inflamed. There was no evidence of necrosis or secondary inflammation in the sections evaluated of the specimen submitted from the present cat.^[@bibr2-2055116915626847]^

Conclusions {#section6-2055116915626847}
===========

To our knowledge, this is the first report of a cementoblastoma in a cat. In the presence of a radiopaque oral mass in a cat associated with a tooth root, cementoblastoma must be included in the differential diagnoses. Marginal rim excision involving the affected teeth should be encouraged to avoid local recurrence of the neoplasm, as well as to preserve anatomical structures.
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